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onc L. aganice, two J. clelia, three male
1. misippus, onc L. tropicalis, two P.
lrasidus, two P. demodocus, one D. lyaus,
and two i, forestan. He ate every one
without the least hesitation, and evidently
appreciated them, as he would follow me
about, waiting for more.

April 1. Gave ground horn-bill one A. petraa, two
A. ecabiva, one P. brasidus, one male 17.
wiasippus, and one I’ eschrie, all of which
he ate readily.

[It has alicady been pointed out that the acceptanee of
insects by inscctivorous animals in captivity is no proof
of their normal likes or dislikes in a wild state. Such
acceptance only proves what their action would be when
they had been, from some exceptional cause, kept without
their normal food 1n its usual quantity and variety. Hence
the fact that the Acrwas were devoured is no evidence
that they are normally caten except in a time of unusual
hunger.  On the other hand, the rejection of two L. chry-
sippus, after three Acraeas had been readily eaten, indicates
that the former buttertly is decidedly distasteful to this
species of bird. Tt must be remembered that five Acreas
were freely eaten on the next occasion. A comparison
with the experiments on Mantides is interesting.—E. B. .]

11. Tue INSECT-FOOD OF WILD SOUTH AFRICAN BIRDS.
(G. A. K. M)

[Even more important than the results of experiments
arc the observations made and collected by Mr. Marshall
upon the contents of the stomachs of birds, and the record
of actual attacks made by birds upon insccts, which have
been witnessed in the field. The conteuts of birds are
clearly shown in the two following tables, A and B, which
are printed just as I rceeived thiem from Mr. Marshall,
except that 1 have added a brief description of the general
appearance of those insects which seemed to require it.
Mr. Marshall had only supplied such a deseription i three
or four cases. In future records of this kind 1t will be
advisable for the observer on the spot to supply such
notes, together with a brief account of the habits, in-
asmuch as conspicuousness or concealment depend upon
these quite as much as upou colour and pattern.—E. B. P.]
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TABLE A.—Contents of birds, probably 1898, unless otheriwise

stated, and Scelishury whm 7o ObhﬁT locality is mentioned.

BIRDS. INSECTS, ETC.

CoLEOPTERSA, Cleconus sp.,
Eremnus  sp.,  Syagrus
puncticollis, Lefév.,
Sympieziorrhyncls, sp.

Macronyx capensis.

HoMOPTERA, Pyrops :,p
COLEOPTERA, Plutypric
mashuna, Vév., Anthaxin
sp-

Ferisor erythrorrhiyn-
chus.

COLEOPTERA, Gyinnoplewius
fmtuhtue H'u‘

Coracias garrula.

CRATS.
COLEOPTERA, Ayrilus sp.,
Anthia pachyome (1)

C. caudata,

DriprEra, fly-maggots from
carrion.

C. spatulata.

ORTHOPTERA, I‘Ifg/mmh»m
morbillosus, (a large
evil-smelling bright-green
| loeust with purple and
erimson hind-wings).

. olivaceiceps.

COLEOPTER. \, Outh nphaqu $,
s].

Melittophagus
pusilius.

|

{

GENERAL APPEARANCE OF INSECTS.

Syagrus,» a  shining  black,
medinm-sized Ph ytopha(rous
beetle (Fwmolpidz). Al
others are weevils, and pro-
bably all  with eryptic
colouring.

P)/, ops, at rest are red-brown
or greyish insects. Platypria,
tawny with brown spots,
very spinouns (/lispidz).
Anthezia, small green or
coppery Luprestul

L'uge, sooty-blac l\,

smooth 1
Scarabeid.

Ayrilus, small  Buprestids,
colour varies, Anthia, huge
black Carabid with very
~ powerful mandibles.

C'OLEOPTERA,

Merops natalensis.
ocrlatu, Tlmnh (1),

Very CO]IS]P[('“UI]D, with red
thorax and head; legs red
and yellow.

Genus of ,S(r/mbzmd(e' alymc
el in size: metallic or
black.

Mylabyis Characteristic Cantharid ,apose-
matic, orange and black
colours.

|

- COLEOPTERA, Nyassinins
| Lugubiis, Sphenoptera
o disjuncta, Hoplonya: sp.

Cucnlus gularis.

Asterinula Omnommm Clonic wahl-
monogramaica.  beryi. (JI"NTII‘F[)R.,
Fuleo subbutco. | COLEOPTERA,  Peutodon
nireuns, Burm., Onitis

alexis, Anomnlu sp.

Njaesmzm small red-brown, n,
rongh  Cetoniid, pmhab]y
uyptlc ,Sphcnoptwm, dark
metallie, coppery, moderate-
sized Buprestid. Hoplony.,
medinm-sized, black often
polished, Heteromera (Zenc-
brionid®).

Clonia is a fine Locustid ]wuw
among the leaves of tlees
It is Lelt'un]y 1)1001)ptlc

P /ztbu?on large black Dynastid.

Ounitis, medium-sized Scar-
abeid, elytra and legs,
brown ; thorax iridescent

green. Anomala, pale yellow
brown, ov metallic Rutelide ;
moderate-sized beetles,
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TABLE A.—(continued.)
: \ JPEI— - =S a e
\ BIRDS. | IXSEf'TS, ET¢. ‘ GENERAL APPEARANCE OF INSECTS,

Cerelinets CENTIVEDES,
rupicoloides.

L

L nanni. COLEOPTERA, Heteronychus  Heteronyehus, smallish black,
‘ licas,Klug,,CENTIPEDEs. | rather shining Dynastid.
ARACHNIDS, Solpuge - Solpiga is red-brown, distal

‘ shalli, Poc. part of 4th leg black, broad

! median  black  Fand on

abdomen which is clothed at |

sides with yellowish-white
lairs, It runs very swiftly
and its labits are strongly
proeryptic.

Moderate-sized, oval, polished

COLEOPTERA,
dark-brown Dytiscidiv.

I yduticus,

C, anmurensis.

sp.

COLEOVTERA,
| phanus auiirus, white,

Lubo menlosus.

" Dragou-flies and aquatic
. Ilemiptera.

Herodias lueidus.

" COLEOPTERA, Dsamunodes
ventricosus, Fahr, P.
seobratus, Gerst,, Poly-
liirmu senrisatluiuti,
Chd., Piezia murshalli,
Vér., Searites, sp.

HyMENOPTERS, Ants
the genus Curclurra.

Cleonia abdimid.

Nuwidu  coronutu,  COLEOPTERA, 2 Fsiloptera
Shot hy C. ', M. chaleophoroides, Pév., 1
Swynnerton  at Hipporkinus holienanii,
Mazoe, Mashona- Fihr., 1
Jand, 4000 ft. gigeentea, Guer,, 1 Maeco-

conut wureorillosa, Mash.

These five specimens were

taken from  the erop,
December 25, 1898, by
Guy A. K. Marshall.

They are now in the

Ifope Collection, Oxtord,

Hespero- A large red-brown Cerambyeid :

of

Pluintasis

procryptic.

Psamanodes, both species are

large dnll-hrown Tenebrionid
Heteromera. LPolyhirme,
moderate-sized, Dlack Car-
abid with white markings.
Pievia, a Carabid super-
ficially ~ similar to
Scarites, shining black Car-
abids of variable size ; large
mandibles.

Dsiloptere, largish  iridescent
bright-green Inprestids.
Maerocoma, a small golden-
green iridescent Phytopha-
gons heetle.  Ilipporkinus,
a large brown rough cryptic
weevil.  Phaatasis, alarge
Longicorn generally similar
to the above, and probably
mimetic of certain very hard
Cherenlionidea.

and are extraordinarily
perfect, retaining the legs
and in some cases the
antenue.

Merops  nutalensis, LerinporTERA Huterockrs, The moths both conspicnous,

I September 1901. the Saturniidic  Psend- | slow, day-flying, and pro-

‘ apleliv apollinaris :md‘l bably  distasteful species.

Cirine similis, } DPscudaphelia, is large semi-
l

transparent, whitish with
black markings ; Cirine is
still larger and dnll pink.

last, |
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TABLE B.—Inseets, ete., in stomachs of birds (probably 1898),
Salisbury.

‘ COLEOPTERA. ! BIRDS, I

I
Polycleis decorus(largish weevil, Opiolus notatus, Coracios cawdota, ]frrlcyon.
varying much in colonr, but | pallidiventris.
always with more or less of
a pattern). | '

\
'

- Trochalus sp. (small rounded | Bradyornds mariquensis, Fringilloria taho- t
often polished black-brown | pisi.
or greenish Lamellicorns ;
probably mimics of Galeru-
cide, Chrysomelida, and
Coceinellide).
Cassida (Aspidomorpha) punc- | L. nwwriquensis, Irrisor  erythrorrhynclhus, |
tate, F. (medinm sizc, Clumpothera benaetti.
abundantly  black-spotted,
colonr probably reddish-
brown when fresh). |

Aleides  hawmopterus, Boh. | Prionops talucoma.
| (smallish weevil with red- ‘
brown white-spotted elytra
and black thorax and head).

i
‘ Oosouwus sp. (an entirely black, | (fiwuealus pectoralis, Upupa africand, Lrrisor
arboreal or  smbcortical | erythrorrhynchus, Campothera benmnetti.

. weevil),

0

. Zophosis  sp. (black quick- | Geocichla litsitsirupa.
ronning Heteromeran).
| . : . .
Onthophagus gazelle (smallish | Cuprimulyus  vufigena, Foleo swbbutes (in
Searabeid with brown elytra ‘ large numbenrs).
and iridescent dark-green |
thorax and head).

OTHER INSECTS, ETC. ‘

| |

Pentatomid bugs. | Gleocichla litsitsirupa, Laniarius guttatus,
i Lrrisor erythrorrhynchus, Cerchiels amr-
! l ensis, Coceystes glandarius.

Reduviid bugs. Muacronyx  capensis, Lhinoponustus  ecyano-
melas. it
Ant-lion larve. Thamnolza cinnamomeiventris.
| . . TN . I
| Ants. Bradyornis mariquensis, Pratineola torquata,
i

Monticola  angolensis, Saxicole pileate, |
Duchanga  assimilis, Thamnolea cinna- |
! mometventris, Crateropus kirkii, Lopho- |
ceros  loweomelas, Campothera  bennetti,
Crecopsis egregic.
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Tanre B.—(continued.)
OTHER INSECTS, ETC. BIRDS,

Other Hymenoptera. Bhinopomastus  cyanouwrlas, and all four
species of bee-eaters.

Hairy caterpillars, Oriolus lurvatus, and all the cuckoos.

Millepedes. Turdus lihonyanus.

Scorpions. Coracias olivaceiceps, Cerclueis rupicoloides,
Astarinule  monograminice  (apparently |
favourite food with this species).

VERTEBRATES,

Lizards. ) Melicrar  polyzonus, Astur  pulyzonoides,
Aquila  walillberyi, Circatus  pectoralis,
Cerchneis ruplicoloides, and Gluveidivm
perlatuwii.

— = - —— —— |

Snakes, Astwr polyzonoides, Duteo jakual, Circatus

pretoralis, Do inaculosus.

ResuLts OF TABLES A AND B.

[The almost complete absence of the members of apo-
sematic Colcopterous groups is very marked. In fact, the
whole of the numerous beetles arc probably eryptic, with
the following exceptions.  The species of the Kumolpid
genus Syagris is probably distasteful; for it freely exposes
itself on leaves, where its shining black appearance renders
it conspicuous. It is worthy of note that the only bird in
which 1t was found, Macrouye capensis, also ate Reduviid
bugs. The Phytophagous Macrocoma awreovillosa belongs
to a probably distasteful group, but it is itself green in
colour; it was only ecaten by onec speciecs. The Hispid
Platypric s probably distasteful, and here too the only
species of bird which ate it, frrisor erythrorrhynchus, also ate
the conspicuons Clussida  (Aspidomorpha) punctate and
Pentatomid bugs, The above-named Cassid was also found
in two other species of bird. The most remarkable exception
is however the typically-colonred Cantharid, Mylabris
oculata, only detected in Merops natalensis.  Here we
find the interesting proof that under certain circumstances,
and with certain cuemies, the most marked distasteful
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or unwholesome qualities accompanied by the most con-
spicuous orange and black aposematic coloration may
atford no protection. TFurthermore, it 1s of great interest
to observe that the same species of bird was the only
one in which two conspicuous and almost certainly dis-
tasteful Saturniid moths were found. The Carabida of
the geneva Anthin, Polylirma, Piczia, and Scarites ave not
so remarkable. Scasites 1s probably nocturnal and entively
procryptic, while the defensive sccretions of the three
other genera may be discharged and lost as the result of
the attacks of an experienced enemy.

Outside the Coleoptera, the number of birds which ate
Pentatomid bugs is remarkable (five species), and it
would be interesting if it were possible to obtain the
remains and make out the species of these Hemiptera.
The specialization of enemies to feed upon forms which
have become excessively abundant through specialization
mn their modes of defence is seen in the two species which
contained ants, and the three which had eaten scorpions.
The hairy caterpillars eaten by cuckoos are a similar case ;
this group of birds being specialized to fecd on insects
whicli are specially defended against the majority of insect-
eaters. The fact that LFhymateus morbillosus, a large,
conspicuous, and strong-smelling locust, had been eaten, is
also of interest. Solpuga marshalli, in spite of its formid-
able appearance, is quite harmless, with procryptic appear-
ance and habits. The Tables as a whole atford wonderfully
strong support to the existing theories which explain
cryptic colouring and instinct as the defence of forms
which are eagerly sought for as food by numerous enemies,
and an aposematic appearance and mode of life as the
defence of specially-protected forms only attacked under

the stress of hunger or by comparatively few specially-
adapted foes.—E. B. P.]

12. RECORDS OF ATTACKS ON LEPIDOPTERA, ESPECIALLY
BUTTERFLIES, BY WILD SOUTH AFRICAN BIRDS.
(G. A. K. M)

[The stimulus which induced Mr. Marshall to collect
observations on the attacks of birds upon butterflies was
provided chiefly by the account of the discussion which
followed Dr. F. A. Dixey’s paper on ““ Mimetic Attraction”
(Trans. Ent. Soc. London, 1897, p. 317; Discussion in
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